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ABSTRACT: 

High speed silicon-on-insulator radiation hardened semiconductor devices and a method of 
fabricating same. Starting with a SIMOX wafer (10) having a layer of silicon (12) on a layer of 
buried oxide (11), P-well and N-well masks are aligned to an oversized polysilicon mask (16). 
This produces relatively thick source and drain regions (18) and relatively thin gate regions (17). 
The relatively thick source and drain regions (18) educe the risk of dry contact etch problems. 
N-channel and P-channel threshold voltages are adjusted prior to the formation of active areas, 
thus substantially eliminating edge and back channel leakage. A sacrificial thin oxide layer (21) is 
employed in fabricating the N-well and P-well implants so that both front and back channel 
threshold voltage adjustments are controlled. Good control of doping profiles is obtained, 
leading to excellent threshold voltage control and low edge and back channel leakages. The 
speed of devices fabricated using the method of the present invention is high due to reduced 
capacitances resulting from thinner silicon-on-insulator films. The present invention is fabricated 
using present equipment and available technology, and provides an easy, straight forward and 
cost-effective process to fabricate very high speed CMOS devices which are latch-up free and 
radiation hardened. 
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© A high speed silicon-on-insulator device and process of fabricating same. 



@ High speed silicon-on-insulator radiation harden- 
ed semiconductor devices and a method of fabricat- 
ing same. Starting with a SIMOX wafer (10) having a 
layer of silicon (12) on a layer of buried oxide (11), 
P-well and N-well masks are aligned to an oversized 
polysilicon mask (16). This produces relatively thick 
source and drain regions (18) and relatively thin gate 
regions (17). The relatively thick source and drain 
regions (18) educe the risk of dry contact etch 
problems. N-channel and P-channel threshold vol- 
tages are adjusted prior to the formation of active 
areas, thus substantially eliminating edge and back 
channel leakage. A sacrificial thin oxide layer (21) is 
employed in fabricating the N-well and P-well im- 
plants so that both front and back channel threshold 
voltage adjustments are controlled. Good control of 
doping profiles is obtained, leading to excellent 
threshold voltage control and low edge and back 
channel leakages. The speed of devices fabricated 
using the method of the present invention is high 
due to reduced capacitances resulting from thinner 
silicon-on-insulator films. The present invention is 
fabricated using present equipment and available 
technology, and provides an easy, straight forward 
and cost-effective process to fabricate very high 
speed CMOS devices which are latch-up free and 
radiation hardened. 
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BACKGROUND 

This invention relates to semiconductor devices 
and fabrication processes and, more specifically, to 
a method of fabricating silicon-on-insulator semi- 
conductor devices. 

Complementary metal oxide semiconductor 
(CMOS) devices comprise a combination of P- 
channei and N-channel transistors. These devices 
operate at an intermediate speed for semiconduc- 
tor devices and have an intermediate component 
density. CMOS devices are normally fabricated 
from a silicon wafer that, after processing, has an 
integrated circuit disposed on its surface. 

A conventional method of silicon-on-insulator 
device fabrication includes depositing a layer of 
silicon on the top surface of an insulator wafer, 
then photomasking or delineating the surface of the 
wafer to define the active areas. This process al- 
lows areas of material to be selectively removed 
from the surface of the wafer. The next step in- 
volves diffusing in dopants, that will change the 
silicon layer into P-type or N-type, in unprotected 
areas of the silicon. After these dopants are dif- 
fused in, their concentrations are adjusted using 
implantation. The final step is a metallization pro- 
cess which involves placing a thin layer of metal 
over the surface of the wafer, for electrical connec- 
tions, then etching away the undesired metal areas 
from the wafer. 

In fabricating conventional silicon-on-insulator 
CMOS devices, it has heretofore been difficult to 
provide stable, low leakage, high performance de- 
vices that can be fabricated utilizing existing equip- 
ment and presently available technology, in at- 
tempting to fabricate very high-speed CMOS de- 
vices that are latch-up free and radiation hardened, 
the processes have not proved to be easy, straight- 
forward, and cost effective. The conventional pro- 
cesses for fabricating silicon-on-insulator CMOS 
devices involve delineating the active areas first 
and then adjusting the doping concentrations by 
implantation. However, the active area edge may 
not be perfectly vertical. It is difficult to control the 
impurity dopant concentrations on non-vertical ac- 
tive edges and at the corners. Poor control of 
doping profiles results in high leakage. Because of 
high leakages, it is very difficult to achieve a high 
yield of CMOS devices. 

it is therefore an objective of the present inven- 
tion to provide a silicon-on-insulator device that has 
low edge and back channel current leakages. Yet 
another objective of the invention is to provide a 
fabricating process that enables good control of 
doping profiles. A still further objective of the 
present invention is to fabricate a silicon-on-insula- 
tor device providing effective control of threshold 
voltages. Still another objective of the present in- 



vention is to fabricate a device that has thicker 
source and drain regions compared to the gate 
region. A further objective of the invention is to 
provide an easy, straight forward and cost-effective 
s process to fabricate a controllable and reliable 
silicon-on-insulator CMOS device that is latch-up 
free and radiation hardened that can be achieved 
using present equipment and available technology. 

10 SUMMARY OF THE INVENTION 

In accordance with these and other objectives 
and advantages of the present invention, there is 
provided a high speed silicon-on-insulator (SOI) 
75 device structure and fabrication process. The pro- 
cess starts with a separation by implanted oxygen 
(SIMOX) wafer having a layer of 2400 Angstroms of 
silicon on a 3600 Angstrom layer of buried oxide. 
In the present invention, dopings are done prior to 

20 the formation of the active area. By using the 
method of fabrication of the present invention, the 
edges and corners of the active area are uniformly 
doped. Therefore, leakage is greatly reduced or 
eliminated. P-well and N-well masks are aligned to 

25 an oversized polysilicon mask, and have their im- 
plants formed and adjusted separately. Good con- 
trol of doping profiles is obtained, leading to good 
threshold voltage control and low device leakage. 
Improvement in speed and reduction in leak- 

30 age of the silicon-on-insulator devices are achieved 
by the following. (1) Using a 2 micrometer over- 
sized polysilicon mask to thin down the silicon-on- 
insulator film so that the resulting devices are fully 
depleted. Only the oversized polysilicon regions 

35 are thinner while the source and drain regions 
remain thicker to avoid a contact etch problem. An 
increase in mobilities and transconductances gives 
rise to 30% speed improvement. (2) Adjusting both 
P-channel and N-channel threshold voltages indi- 

40 vidually, by forming N-weil and P-well implants 
before active area delineation. By using this proce- 
dure edge leakage and back channel leakage are 
eliminated. Both front and back channel devices 
are adjusted separately. (3) Using a sacrificial thin 

45 oxide in the N-well and P-well implants so that 
threshold voltage adjustments can be controlled. 

A silicon-on-insulator integrated device having 
improved edge leakage characteristics in accor- 
dance with the present invention comprises an 

so insulating semiconductor substrate having a silicon 
layer disposed on a buried oxide layer. The top- 
most silicon layer of the substrate is thinned to 
provide for fully depleted devices, and this pro- 
vides for relatively thick source and drain regions 

55 adjacent the thinned portion. Implanted P-well loca- 
tions are disposed on the substrate that have pre- 
determined adjusted doping concentrations and 
profiles that minimize edge leakage thereof. Im- 
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planted N-well locations are also disposed on the 
substrate adjacent the P-well locations that have 
predetermined adjusted doping concentrations and 
profiles that minimize edge leakage thereof. Poly- 
silicon gates are disposed on the thinned silicon 
layer. A glass layer is disposed over the substrate 
having vias disposed therein to provide for connec- 
tion to the source and drain regions. Finally, elec- 
trically conductive material is disposed over the 
glass layer that provides electrical contacts, which 
glass layer typically comprises phosphoro- 
borosilicate glass. 

A feature of the invention is that the speed of 
devices fabricated using this method is high due to 
reduced capacitances and reduced electric fields in 
the thinner silicon-on-insulator films. Increase in 
mobilities and transconductances give rise to a 
30% speed improvement over conventional CMOS 
devices. By using the processing method of the 
present invention, good control of the doping pro- 
files is obtained, leading to effective threshold volt- 
age control and low current leakages. By doing N- 
well and P-well implants before the active area is 
delineated both front and back channel devices are 
adjusted separately for optimum threshold vol- 
tages, and edge leakage and back channel leakage 
are eliminated. The source and drain regions of the 
present invention remain thicker than in the prior 
art, thus reducing the risk of dry contact etch 
problems. 

Another feature of the present invention is that 
since it is fabricated using present equipment and 
available technology, it provides an easy, straight 
forward and cost-effective process to fabricate very 
high speed CMOS devices which are latch-up free 
and radiation hardened. A stable, low leakage, and 
high performance device is achieved using the 
principles and advantages of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various features and advantages of the 
present invention may be more readily understood 
with reference to the following detailed description 
taken in conjunction with the accompanying draw- 
ings, wherein like reference numerals designate 
like structural elements, and in which: 

FIGS. 1a-1g illustrates a first sequence of steps 
for performing doping prior to formation of active 
areas in fabricating CMOS devices in accor- 
dance with the principles of the present; and 
FIGS. 2a-2g illustrates further processing steps 
that complete the CMOS device fabrication pro- 
cess. 

DETAILED DESCRIPTION 

Referring now to FIG. t of the drawings, there 



is provided an initial sequence of steps of an 
exemplary method of fabricating a silicon-on-insula- 
tor device in accordance with the present invention. 
With reference to FIG.Ia, the process starts with a 
5 SIMOX wafer 10, which comprises a separation-by- 
implanted-oxygen wafer, having a 2400 Angstrom 
layer of silicon 12 on a 3600 Angstrom buried 
oxide layer 11. The first step of the process is to 
form a layer of oxidation 13, approximately 500 

70 Angstroms thick, on the surface of the silicon 12. A 
layer of nitride 14, approximately 1200 Angstroms 
thick, is deposited on the layer of oxide 1 3. 

As shown in FIG. 1b, an oversized polysilicon 
mask 16 is formed over the layer of nitride 14, and 

75 the layer of nitride 14 is etched using the poly- 
silicon mask 16. The etching step produces etched 
regions 17, while leaving source and drain regions 
18. The polysilicon mask 16 is oversized by about 
two micrometers to thin down the silicon-on-insula- 

20 tor film (layer of silicon 12) so that subsequently 
formed devices are fully depleted. Only the etched 
regions 17 are thinner while the source and drain 
regions 18 remain thicker to avoid dry contact etch 
problems. 

2s With reference to FIG. 1c, the layer of silicon 

12 is oxidized to form a field oxidation layer 19. 
The field oxidation layer 19 has a generally con- 
cave shape 20 that thins the layer of silicon 12. 
The field oxidation layer 19 ranges in thickness 

30 from 2000 Angstroms to 3200 Angstroms, for ex- 
ample. The layer of nitride 14 and the field oxida- 
tion layer 19 are removed as indicated in FIG. 1d. 
A sacrificial thin oxide layer 21 is formed on the 
layer of silicon 12. The thin oxide layer 21 may be 

35 300 Angstroms thick, for example, and is used to 
enhance implant profile control near the surface of 
the layer of silicon 12. By using the sacrificial oxide 
layer 21 threshold voltage adjustments are con- 
trolled. 

40 Referring to FIG. 1e, a mask 23, which may be 
made of a photoresist material, for example, is 
applied over a desired portion of the sacrificial thin 
oxide layer 21, and positively charged Boron (B + ) 
ions 25, for example, are implanted in exposed 

45 regions of the thin oxide layer 21 to form P-well 
locations 26. With reference to FIG. 1f, the mask 
23 is applied to different portions of the sacrificial 
oxide layer 21, and positively charged phosphorous 
(PH + ) ions 28, for example, are implanted in an 

so exposed region of the oxide layer 21 to form N-well 
locations 27. By forming implants in this phase of 
the fabrication process, P-channel and N-channel 
threshold voltages are adjusted individually, and 
front and back channel devices are adjusted sepa- 

55 rately. Edge and back channel leakages are elimi- 
nated using this process. This also adjusts the turn- 
on voltages of the devices that are to be formed. 
With reference to FIG. 1g ( the sacrificial thin oxide 
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layer (not shown) is stripped away and an active 
area mask 30, which may be made of photoresist, 
for example, is applied. The exposed areas of the 
surface of the layer of silicon 12 are etched away 
as defined by the active area mask 30 to form 5 
active areas 31. 

Referring now to FIG. 2 of the drawings, there 
are illustrated further processing steps for fabricat- 
ing devices in accordance with the present inven- 
tion that complete CMOS device fabrication. As w 
indicated in FIG. 2a , a gate oxide 33 is formed on 
the active areas 31 , and then a layer of poly silicon 
34 is deposited over the entire surface of the wafer 
10. The layer of polysiiicon 34 then has phos- 
phorous (PH + ) ions 28 diffused into it. Referring to 75 
FIG. 2b, a polysiiicon mask 16 (not shown) is 
formed over the layer of polysiiicon 34, and the 
layer of polysiiicon 34 is etched. The remaining 
portions 37 of the layer of polysiiicon 34 form gates 
of the devices. 20 

With reference to FIG. 2c f a first photoresist 
mask 23a is formed over the N-well locations 27 
and phosphorous ions 28 are implanted in the 
exposed active areas 31. Referring to FIG. 2d, a 
second photoresist mask 23b is formed over the P- 25 
well locations 26 and boron ions 25 are implanted 
in the exposed active areas 31. Referring to FIG. 
2e, a phosphoro-borosilicate glass layer 40 is dis- 
posed over the entire surface of the wafer 10. The 
phosphoro-borosilicate glass layer 40 is then re- 30 
flowed at approximately 850 " C for about 20 min- 
utes. With reference to FIG. 2f, the phosphoro- 
borosilicate glass layer 40 is then etched away to 
the gate oxide layer 33 to provide contact locations 
41 for electrical connections (not shown) to the 35 
source and drain regions. 

Referring to FIG. 2g, an electrically conductive 
material 42, which may be a metallic silicide ma- 
terial such as aluminum, tungsten or titanium tung- 
sten, for example, is deposited on the phosphoro- 40 
borosilicate glass layer 40 and into the contact 
locations 41 to provide electrical connection be- 
tween device formed on the wafer 10 and external 
devices (not shown). The electrically conductive 
material 42 is then etched to remove excess ma- 45 
terial from the phosphoro-borosilicate glass layer 
40 to form the completed devices. 

In view of the above discussion, the silicon-on- 
insulator integrated device having improved edge 
leakage characteristics in accordance with the 50 
present invention comprises an insulating semicon- 
ductor substrate 10 having a silicon layer 12 dis- 
posed on a buried oxide layer 11. The topmost 
silicon layer of the substrate 10 is thinned to pro- 
vide for fully depleted devices, and this provides 55 
for relatively thick source and drain regions adja- 
cent to the thinned portion. Implanted P-well loca- 
tions are disposed on the substrate 10 that have 



predetermined adjusted doping concentrations and 
profiles that determine turn-on voltages of N-chan- 
nel devices and minimize edge leakage thereof. 
Implanted N-well locations are also disposed on the 
substrate 10 adjacent the P-well locations that have 
predetermined adjusted doping concentrations and 
profiles that determine turn-on voltages of P-chan- 
nel devices and minimize edge leakage thereof. 
Gate oxides 33 are grown on the thinned silicon 
layer and polysiiicon gates 37 are disposed there- 
on. A glass layer 40 is disposed over the substrate 
10 having contact locations 41, disposed therein to 
provide for connection to the source and drain 
regions. Finally, electrically conductive material 42 
is disposed over the glass layer 40 that provides 
electrical contacts, which glass layer typically com- 
prises phosphoro-borosilicate glass. 

Thus there has been described a new and 
improved method of fabricating a silicon-on-insula- 
tor integrated circuit wafer and an integrated circuit 
device having improved edge and back-channel 
leakage characteristics. The increase in mobilities 
and transconductances, due to lower capacitances 
resulting from the thin silicon-on-insulator film, re- 
sult in a high speed device that is 30% faster than 
conventional devices. By adjusting the doping pro- 
files of the silicon-on-insulator film, the resulting 
device has the lowest possible leakage currents. P- 
channel and N-channel devices are adjusted in- 
dividually for optimum turn-on voltages. By forming 
N-well and P-well implants prior to active area 
delineation, P-channel and N-channel threshold vol- 
tages are adjusted individually, and front and back 
channel devices are adjusted separately. Edge and 
back channel leakages are virtually eliminated us- 
ing this process. 

It is to be understood that the above-described 
exemplary method is merely illustrative of some of 
the many specific process steps which represent 
applications of the principles of the present inven- 
tion. Clearly, numerous and other sequences of 
process steps can be readily devised by those 
skilled in the art without departing from the scope 
of the invention. 

Claims 

1. A method of fabricating a silicon-on-insulator 
integrated circuit wafer, said method compris- 
ing the steps of: 

providing an insulating semiconductor sub- 
strate comprising a silicon layer disposed on a 
buried oxide layer; 

forming an oxide layer on the silicon layer; 

depositing a nitride layer on the oxide lay- 
er; 

forming an oversized polysiiicon mask on 
the nitride layer and etching the nitride layer to 
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expose the underlying oxide layer; 

oxidizing the silicon layer to form a field 
oxide layer that thins the underlying silicon 
layer; 

removing the nitride and field oxide layers; 5 

forming a relatively thin layer of oxide on 
the thinned silicon layer; 

masking a portion of the surface of the 
wafer and implanting ions of a first conductivity 
type into the unmasked portion of the silicon 10 
layer to form P-weil locations, adjusting the 
doping concentration and profile to minimize 
edge and back-channel leakages; 

masking the previously implanted portion 
of the surface of the wafer and implanting ions 75 
of a second conductivity type into the un- 
masked portion of the silicon layer to form N- 
well locations, adjusting the doping concentra- 
tion and profile to minimize edge and back- 
channel leakages; 20 

removing the thin iayer of oxide, deposit- 
ing photoresist to form an active area mask on 
the surface, and etching the implanted silicon 
layer to form active areas; 

forming a gate oxide layer on the active 25 
areas; 

depositing a layer of polysilicon over the 
surface of the wafer and depositing phospho- 
rous ions into the layer of polysilicon; 

forming a polysilicon mask over the layer 30 
of polysilicon and etching it to form polysilicon 
gates; 

forming an N+ photoresist mask above 
the N-well locations and implanting phospho- 
rous ions into the unmasked portion of the 35 
surface; 

forming an P+ photoresist mask above 
the P-well locations and implanting boron ions 
into the unmasked portion of the surface; 

disposing a phosphoro-borosilicate glass 40 
layer over the surface of the wafer and re- 
flowing it at a predetermined temperature for a 
predetermined time; 

masking the phosphoro-borosilicate glass 
layer and etching it to provide contact loca- 45 
tions; and 

depositing an electrically conductive layer 
on the surface and etching it to provide contact 
locations that provide electrical connection be- 
tween the wafer and external devices. so 

The method of Claim 1 wherein the substrate 
is a separation by implanted oxygen silicon 
wafer. 

55 

The method of Claim 2 wherein the implanted 
oxygen silicon wafer has a base layer of silicon 
and a layer of silicon implanted oxygen that is 



approximately 3600 Angstroms thick and a lay- 
er of silicon that is approximately 2400 Ang- 
stroms thick. 

4. The method of Claim 1 wherein the first layer 
of oxide is approximately 500 Angstroms thick, 
the layer of nitride is approximately 1200 Ang- 
stroms thick, the field oxidation is approxi- 
mately 2000-3200 Angstroms thick, and the 
thin layer of oxide is approximately 300 Ang- 
stroms thick. 

5. The method of Claim 1 wherein the layer of 
phosphoro-borosilicate glass is ref lowed at 
about 850° C for a predetermined time. 

6. The method of Claim 1 wherein the electrically 
conductive layer comprises a metallic silicide 
material. 

7. The method of Claim 6 wherein the metallic 
silicide material comprises aluminum, tungsten 
or titanium tungsten. 

8. The method of Claim 1 wherein the oversized 
polysilicon mask is oversized by approximately 
2 micrometers. 

9. The method of Claim 1 wherein the step of 
depositing phosphorous ions into the layer of 
polysilicon comprises diffusing phosphorous 
ions into the layer of polysilicon. 

10. The method of Claim 1 wherein the step of 
depositing phosphorous ions into the layer of 
polysilicon comprises implanting phosphorous 
ions into the layer of polysilicon. 

11- A process of fabricating a high speed silicon- 
on-insulator integrated circuit semiconductor 
device, said method comprising the steps of: 

forming an oxide layer on a silicon layer of 
an insulating semiconductor substrate compris- 
ing a silicon layer disposed on a buried oxide 
layer; 

depositing a nitride layer on the oxide lay- 
er; 

forming an oversized polysilicon mask on 
the nitride layer and etching the nitride layer to 
expose the underlying oxide layer; 

oxidizing the silicon layer to form a field 
oxide layer that thins the underlying silicon 
layer; 

removing the nitride and field oxide layers; 

forming a relatively thin layer of oxide on 
the thinned silicon layer; 

masking a portion of the surface of the 
wafer and implanting ions of a first conductivity 
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type into the unmasked portion of the silicon 
layer to form P-well locations, adjusting the 
doping concentration and profile to minimize 
edge and back channel leakages and adjust 
device turn-on voltages; 

masking the previously implanted portion 
of the surface of the wafer and implanting ions 
of a second conductivity type into the un- 
masked portion of the silicon layer to form N- 
well locations, adjusting the doping concentra- 
tion and profile to minimize edge and back 
channel leakages and adjust device turn-on 
voltages; 

removing the thin layer of oxide, deposit- 
ing photoresist to form an active area mask on 
the surface and etching the implanted silicon 
layer to form active areas; 

completing the device fabricating process 
by forming gates, active areas, and depositing 
electrically conductive material to provide elec- 
trical contacts. 

12. The process of Claim 1 1 wherein the substrate 
is a silicon wafer having a base layer of silicon 
and a layer of silicon implanted oxygen that is 
approximately 3600 Angstroms thick and a lay- 
er of silicon that is approximately 2400 Ang- 
stroms thick. 



strate comprising a silicon layer disposed on a 
buried oxide layer; 

forming an active area mask on the silicon 
layer; 

5 oxidizing the masked silicon layer to form 

a field oxide layer that thins the underlying 
silicon layer to provide for fully depleted fab- 
ricated devices and to provide relatively thick 
source and drain regions adjacent the thinned 
w silicon layer; 

removing the mask and oxidization and 
then forming a thin layer of oxide on the silicon 
layer that provides for controlled threshold volt- 
age adjustment; 
*s masking a portion of the surface of the 

wafer and implanting ions of a first conductivity 
type into the unmasked portion of the silicon 
layer to form P-well locations, and adjusting 
the doping concentration and profile to mini- 
so mize edge and back-channel leakages thereof; 

masking the previously implanted portion 
of the surface of the wafer and implanting ions 
of a second conductivity type into the un- 
masked portion of the silicon layer to form N- 
25 well locations, and adjusting the doping con- 
centration and profile to minimize edge and 
back-channel leakages thereof; 

removing the thin layer of oxide and 
masks; and 

30 completing the device fabricating process 

by forming gates, active areas, and depositing 
electrically conductive material to provide elec- 
trical contacts. 



13. The process of Claim 1 1 wherein the first layer 
of oxide is approximately 500 Angstroms thick, 
the layer of nitride is approximately 1200 Ang- 
stroms thick, the field oxide layer is approxi- 
mately 2000-3200 Angstroms thick, and the 
thin layer of oxide is approximately 300 Ang- 35 
stroms thick. 

14. The process of Claim 11 wherein the layer of 
phosphoro-borosilicate glass is reflowed at 
about 850° C for a predetermined time. 40 

15. The method of Claim 11 wherein the elec- 
trically conductive layer comprises a metallic 
silicide material. 

45 

16. The method of Claim 15 wherein the metallic 
silicide material comprises aluminum, tungsten 
or titanium tungsten. 

17. The process of Claim 11 wherein the oversized 50 
polysilicon mask is oversized by approximately 

2 micrometers. 

18. A method of fabricating silicon-on-insulator in- 
tegrated circuits having improved edge and 55 
back-channel leakage characteristics, said 
method comprising the steps of: 

providing an insulating semiconductor sub- 



19. A silicon-on-insulator integrated device having 
improved edge leakage characteristics, said 
device comprising: 

an insulating semiconductor substrate 
comprising a silicon layer disposed on a 
buried oxide layer, the substrate having a 
thinned silicon layer that provides for a fully 
depleted device and relatively thick source and 
drain regions adjacent the thinned silicon layer; 

implanted P-well locations formed on the 
substrate that have predetermined adjusted 
doping concentrations and profiles that mini- 
mize edge and back-channel leakages thereof; 

implanted N-well locations formed on the 
substrate adjacent the P-well locations that 
have predetermined adjusted doping concen- 
trations and profiles that minimize edge and 
back-channel leakages thereof; 

polysilicon gates, disposed on the thinned 
silicon layer; 

a glass layer disposed over the substrate 
having vias disposed therein to provide for 
connection to the source and drain regions; 
and 
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electrically conductive material disposed 
over the glass layer that provides electrical 
contacts. 

20. The device of Claim 19 wherein the substrate 5 
comprises a separation by implanted oxygen 
silicon wafer. 

21. The device of Claim 19 wherein the separation 

by implanted oxygen silicon wafer has a base to 
layer of silicon and a layer of silicon implanted 
oxygen that is approximately 3600 Angstroms 
thick and a layer of silicon that is approxi- 
mately 2400 Angstroms thick. 

75 

22. The device of Claim 1 9 wherein the glass layer 
disposed over the substrate comprises 
phosphoro-borosilicate glass. 

23. The device of Claim 19 wherein the electrically 20 
conductive layer comprises a metallic silicide 
material. 

24. The device of Claim 23 wherein the metallic 
silicide material comprises aluminum, tungsten 25 
or titanium tungsten. 
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